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CHROMOSOME  STUDIESI S INI~ NORTHII AND  CENTRALL 
AMERICANI  SPECIESIES OF  PEenS L
(COMPOSITAE:I : TAGETEAE)) 
ECTI .
DAVIDI  J.. KEllEIL
Chromosomall modificationifi ti  isi  oflen a  majorjor factorf t r ini  lhl: e\'o-
lutionaryIUlioltllr diversificationl\' lC li  of  a  large. rapidlyi ll r , e\ohmg genus.s. Pectis,
ft t e v ­
v lvin UIU. 
largest the New Worldrl  tri~
thet l and mostt widespread  genus  in  l l: ~ tribe
TageteaelC' (Compositae),3 ). hass radiatedi t  intot  a  variety habitats\' riet) off il ts 
its evolutionary\'Olutionarv history. Untiltil relatively recently, how-llo-during  u t rv. rclati\' l  r tl . 
ever, littlelli  has  beenoen known of  thl: role off chromosomall changee\"Cr. ~ e
 
the evolution of  the  genus.. Pectis was cytologically
in l: \ l  r is Iloas 'lologicall) unknown  
unlillhe sludles of  Ra\"Cn and  K)hOS (1961)  and  off Turner. flli-
son, and King (1961).. Subsequently,, additionall countst  have
til t t i ve y os r, El ­
SO'l \'  
been 1). To  date,, ho"e\'er, onlyltt  reported  for several  taxat (Table  I , w v ,
a few(~, of  the species have been studied  cytologically,ll , and  theset
only from a few populations.Ulati , the fourr  largeOf  l thel c genera  of  l  
'ageteae, Pectisro;  has most cyto-Tagct been the  poorly  representedt  ini t ­
logical studies.
This investigation is seriesone of  a c of  studies  of  the evolution
and Pectis. The  genus reaches its greatest diversity~ taxonomy of f
m America, thisIn the warmer areas  of North . and it is from l  region  
the collections werethat most of c c  upon which this  study  is based
Illade.m ofThrough an examination r the chromosomes  of  as many  
species as possible, and  numerous  of  "ide-~P«i  . from populations  wi
species, information regarding lhe \'ariabililYt v lity of  chromo-ranging ~ ccies. 
Pectis be  with the evolutionarySOmesso inh ur; can betterll correlated \loit l : \ ]h·history systematics theISl and l l of  l genus.
MATERIALS AND METHODS\l K 15 "''l:  \I f  
Immature capilUbtula were the modi-killed and fixed in l field in i·
led Carnoy's fixative chloroform : ethanol : 1 aceticr~ U1m lh (4 roform: 3  l  I glacial ~li  
acid), refrigeration examination.aet l. and were kept under l prior to  l In
a the Beeks (1955), whole floreta modification of l methods of R . Iloho cl buds
^!re --ere Gained without heat) hourssl i (usually l l for 2-48 OUfS in standard
0 acet
°carmine acetocarmine were squashedItt acClocar  or iron l c solution and \I"Cr  3!i c  
[Vltnout Prior maceration Hoyer's solution. Camera~~OUt ri ~ a~rati  ini  a drop of O)'~r s ~ lO  
were from microsporocytesucida draWingsr w \\oc  prepared meIotici l rcx)"  
to0 document each reported counl.t
           
 
   
 
 
 
 
 
 
  
 
 
 
 
    
 
 
 
 
 
 
 
 
 
     
     
    
       
    
      
   
        
      
      
       
     
       
      
        
      
   
      
     
      
     
    
     
   
      
 
    
    
      
    
 
    
        
    
  
  
      
      
    
    
  
  
   
  
         
   
      
 
 
 
 
~Table I. Previously reported chromosome counts for Pectis. o0 '·... u' ) o r•• dlO o. .... oounh r o 1'", ... 
1<,p<>rtN OOunl I,,)Re orted cou t (n)
12
"12
" 
12
" 
12
"12
" 
12
~ca. 24"
" 12
"12
" 
12
"12
12, 12 + fragment". · e
12
"12
"12
" 
12
"12
"12
12"
"36
" 
Ta.Of1xon
angustifolia Torr. var. angustifoliaP. d f:l'tltf lHl r  ''il d 1:....' j l'" 
(as P.r .fcf. texana,'..." .... Co'}lry)(1" 
la. r. IHlKO'm/oI", run-.)( s P. angustifolia Torr.
angustifolia Torr. var. tenella (DC.) KeilP.. ""1:"-"if'''''' rr.• r. ,~,...II" { .) I:.il 
(as tenella DC.)l J P. Im~/'" LX"  
P. coulteri Harv. & Gray•00"I~n /f ... I )
1'. ~",n.u I efn.P depressa F r
P. filipes Harv. & Gray var. subnuda Fernibf't'. If l'\' .t ",) ''iI. o<lonuJil I"u  
(as P. filipes Harv. & Gray)l l 1' / .,.,.. lI l'\' II B  
,. Im'WfUllnJ. &b. Kip .. G"",nm.P. latisquama Sch B . ex ree
P. multiseta Benth. var. ambigua (Fern.) KeilI' l,,,,,.IIonl  '"r """' t.... lhrn.  "elF 
P ",WII",. Benth .,... ",,,lli,,l18. multiseta . var. multiseta
P. papposa Harv. & Gray var. papposa ,...,.,.... ll " : .  n, "'1'''''' 
(as P. papposa Harv. & Gray)(u  "'I'~ lIa" II nI») 
P. papposa Harv. & Gray var. grandis Keil 1"'('1'0" I"'. " ",,. '"r 1:f-m ",,' 
(as P. papposa Harv. & Gray)( . r """ qw ll r  " ra)') 
P. pringlei Fern.l' 1",,«'" f "''', 
P. purpurea Brandeg. var. sonorae Keill' 1""pur" Kt . ,". ___ ".i
(as P. palmeri S. Wats.)fl. 1' ".1-.-1 'i IIS
P. rusbyi Greene ex Gray, ""I>" ....... OK A.. B) 
(as P. palmeri S, Wats.)l   ,..b¥n  ""liS I 
P. puberula Greenm.)(as 1', ".,,,,,,,,,/11 ltt l
,P. saturejaoides (Mill.) Sch. Bip...,,,",.,....I\ld I 'it  R,  
rP. sinaloensis Fern.'.-10 ......1. I" r  
I', subsquarrosa (Hook, f.) Sch. Bip.I' ""'\If''''"'''' lll",,~ { I 'kh lI,p. 
Ref,rencefe
Powell & Turner (1963)I'o""n II. m•• % ) 
Powell & Turner (1963)F' ".,,11 II. ....... Il )  
Powell & Turner (1963); Strother (1972);p ..,,11 II. m... l ll: I,odM" 1971~
Urbatch in Love (1974)rhlidl '10 I ii•• I 197.) 
Keil(1975B),;11I K  
Powell & Turner (1963)I' .. n : tl'..... tl ll 
Powell & Sikes (1970); Fay in Löve (1974)I' ..." lll ,l.. , h  i.. I~" {197.) 
1'0..,,1111 Tu..... (196)1Powell & rner 3)
~Keil (I975B) sro'" ",i  l K  
Keil (1975B) S.8" d 097 K  
•
0 
Raven & Kyhos (1961); Watson (1973)flu .. : ",hot, l l  I'loO )1 
Keil (1974); Keil & Stuessy (1975)"  1. : I: II. 'it",") 9n  
Powell & Sikes (1970)OVIdl It l~.. l91tl1
Fay in Love (1974)f  '10 liS>... l .  
Keil (1974)1( d 1197.  
Turner* Flyr(1966),.... , .t f I)" 196 1
Turner & Flyr(1966)Ul l : n), I1l66) 
Turner* Flyr(1966)h,,,,,, II 1"1>, 196b) 
Turner, Ellison & King (1961); Powell & Turner (1963)
....... [Iii""" A: 1('101 ( ): I' ..,n II. ..... r 1 ) 
Turner* Flyr (1966) <rne,&; 11)'11061» 
Kyhos in Wiggins & Porter (1971)>t- '"~ ""lU"" III I'on", 119111 •
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811977]1977] Chromosome Studies-Keili • il
RESULTS AND DISCUSSIONI I  
Chromosome countst  were obtainedt i  from 28 taxat  and from fivei  
hybrids (Table 1-34). Of  the taxanatural interspecific h Cf 2; Figures ~ ), 
studied. 22 arc diploids with n = 12. three arc tetraploids  with
n = 24, onte has both a diploid and a tetraploid race, and tv.o arc
, e , e
11:  . w e
hexaploids with n = 36. Two of the hybrids are triploids  with
8-J2 bivaJents and correspondingly  12-20 univaJcnts at  meta-1 l le ­
phase 1 and with very irregular mciotic behavior. The remaining  
hybrids are diploids with only sporadic incidence of
I e
}' functional
~eioticmeioti irregularities. Supernumerary chromosomes  were noted
in hybrids. Off theI  three species and in some of the interspecific h ,
counts reported, 18 of Ihe taxa and all of the interspecific  hybridst
are firstt repons,rt .
Several evolutionary lines arc represented in the newly reponede rt
COUIllS.counts linesSome of these J correspond to named sections  of  the
genus. However, since sectional limits have never been applied
to the entire genus, and in some cases, prc\'iously puhlished sec-ev b~ ­
tional limits have been found to10 be (Keil, 1977),h in error  . . not all
are presently to sections. Consequently,, in thetaxa c  I)' assignable
following discussion, taxa will be referred whento  section only v.
the affinities are v.ell established.w
Section Pt(,/OIhrixectot A . the best-knownGray is easily I v. portion of  
known twothe genus cytologically. Counts are o \\" for all except \\O
species, Pectis vollmeri peru­~cies. N .i l/ u Wiggins and the newly described P. l'rll-
\'lanavi Keill (Keil., 1977). although varieties remain, uncounted in
two First reports for this section two western1"'0 other species. are
filipes var. filipes stenophylla var. biari-Mexican taxa, P. j fi T j li and P. ll'1Iophyl/ T. M ri· 
stS/ala,t a Chihuahuan Desert endemic, P. incisifolia,f' llds j f . and a Texas  
~f1d~mic,ende i , P. angustifolia var. faSlif{ialII. Numerous additionalll~u.f/ j f  st gi ta
COuntscou are reported for P. allgustijolian tif l vars. anf{lIstijoliagustif l and
It'wl/a.tenella, ßlipes subnuda,lI ll P. papposa vars.P. ji/ipe.r vaT.r , (l papposa and
grandis, pringlei, rusbyi, P. sinaloensis.'an i . P. K/d. P. )· . and . .iill / ('m
Pectothrix chro-Section l'e('/ lt is interesting from the standpoint of  
mosomal which char­IJlOs~m  uniformity and the relative lack of sterility "hi  -
acterize~Ct~TIl  thet  known naturalt l hybridsi  withinit i  thet  group.. Of  thet  
various hybrid which have been cylo[o-\ano combinations \' studied t l ­
°gically, only one, Pectis angustifolia var. X  P../>O/I-pap­lo i ll , O l  . angustifolia('Ni  XlI /ij li  \1I . ll~lI / r  
P°sa grandis, displayingo  var.r. Kf i . was foundf  tot  possess individualsi i i l  I l i  
meiotic irregularities. Inversion bridge-fragment formations and~ioti  lllul rit c ,
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Tableabl. 2.2. New chromosome counts "" Pectis.iii ....· d1'0m0\Om~ oun" forfor taxa off I'm;'. 
Chrom(KoO"'" 
numberrr (n)r ) Taxon with location and voucher11
os me
u  ",nil Ionlt'OOlnd 'OIJ<'hcr' 
Pectis angustifolia var. angustifolia12  IOdi. . '....ilolb Torr.rr. 'At. n,,,,,ik>ti. 
Mexico, CHIHUAHUA 13.6 mi Cd. Jiménez, K&M\lhie . OlJ ' ."'''' 3" "" S  off  Ji",",",. K ", .1.1 
J81A; !S.6 mii off JllIO>. ,,&. Pu ... -.oo 1.8
E Nazareno,... fftlG. K 8c" M 8014A. Unitedt"'t <! States,tale-. COLORADO:'Oloo...oD 
83 7A; 25.6 N, anos, K & MIf 8432A,lUJ} . B.. DURANGO: I 
mii .. off u A. \I M)U  
Fremont Indian Spring Campground, K 7637A; Can­'.......nt Co.:.: I",han nOI l"Ol.lfld. A 1.4. _ 
yon City, K 7638 (Figure I); Sedgwick Co.:.: 1.5'  mii S  off 0.....)'Oft )". A .18 i,IIn' I). nIp Ovid,
KA 7634.16Jl NEBRASKA:" Keith Co.: 1 of Ogallala at Platte....'u nll o. I mii S  r pllab., S  PLou. 
Siuessy ¡717; Keith-Lincoln SRiver,,....,.. StuessylUn.," &A s. u, /1 1: I(n, .l'lICOln Co.o. bline... att  
Plattelallt River,ft."...... K 7635; LincolnllColn Co.:.: S  Plattebu  RiverR ~.....att HersheyA 1 )$; onbty 
Rd, K 7603; Platte River at Sutherland, 7620A. NEW'f". A 61: S  'lIllc i'm' II ",M J nd. K  1  
MEXICO:"f,\1  Grantt Co.:.: S Sherman along Mimbres River,off tnT\lln lon. i b,"- ".". 
KA &. MI( 8465A;J J . 6.5.' mi, E off Santant. Rita," •• A dK & M 8740;.. II r#l 4  mii N'\ 
of  Silverilw, City,it . AK&MII 8481A~ I ';b Hidalgo Co.: NE of" Ihclal  .; 7.27.  mii S  01 
jctn. w/US... NM 90, K & MIf 8494A.14. TEXAS: Brewster8't\II'>'Cf)CII\. U  70  on  :'<1M . " lH ... 
Big Bend Nati Park, K&M 7795A; 15.1 mi N Cas-Co.:.: 8i  Hm  "' ll ~. A .. If NJ  '.  "', " off c ,.. 
tolon, K&M 7798A; Culberson Co.: Hudspethl .  & If liWJ ; (' .. IMu  o. 1.4 mii SE  off It oipcln 
line 1-10, K&M1/ 7687;; HudspethlIud'~l  Co.:  SEf off H It~n·Co.. Ii"" on  I 10.  &. Ft Han­
cock, MIf 7665A,. B; Pr~id,o 18.5Ig S mii S  off Morf•.r d. K  & 11: esi i Co.: arfa,
& M 7741; 13.1 mi SE Presidio, K&M 7774A, B­K . .II 1 ,- .' n,i F off " ••l . ,  '" .11 1 , 8. 
12°* Pectismi$ angustifolia. ~ ,. 'o~1 Torr.n . var.\I. fastigiata Gray) Keilf.,.I~;II' (A.. fl l . l 
UnitedI· l. States.I.In  TEXAS:rn~s Sutton Sonora, Keil & RobertslT Co.: . . .d d I,/vrlJ 
10074 (Figure1' pop.. I 2).
12 Pectis angustifolia Torr. var.\If tenella (DC.) Keilm;" I ~"'l ro~. ,. .....11. I e  r  
México. COAHUILA: mi Piedras Negras, K&M\I.,io  rn~Htll-~ 107 , S  off lOdru .... ...  &. 1/ 
7849A,1 ' . B,8. C.. mi Piedras Negras, K&M d 7860A;; 114 n,i S off lO ... :-'. .. If MO.· 
,_-. ROIJLlI Mon<:kn-.. A I: M 7865A; 1L41Inbetween..... Nueva osita andl et clova, K <& \t]86J -t. It  
of Monclova, K & M 7875; mi Monclova, & Mmi S r dcr.... A" \11 ". 27 , S  of ndo'... K . If 
7879A, B (Figure 3); mi Monclova, & M1I1'9t17 1 A;] 1' , / ir ro J): 60  Ill' S off \f dou. K . 
22.5 of Paila, K Si M 7944A; mi Paila, K&Mll-S mii E r .,g. A 6. ,\1 1'9' -", 16.7.  , E  off .il , A 01 1/ 
1'9jlJA.7 50 , B;8. 5.3U mi E Paila. K & M 7954A'; 13IJ mii " Paila­.... F. off ••I . A 01 \t "' 5'  .. W off 1',,110. 
A dK & M 7960A, B; 8.6 mi Emiliano Zapata, K&M 7996;\I "I'lWJ . . , E  off li~  7..apall. A &. If '9\11I; 
4.2 mi S of Acatita, K&M 8052A; mi N of Acatita, K & M4 i of caIIQ. A" II Mil! . 2.12.1 fl1I' f calill." 4" 
8065A; N Acatita, K&MIf Ibn8072...A; 1.11.1 mii S ofof Rancho.ndtO8OISJ . 7.87.8 mii , off nllla, A 6. 
Cinco, K&M 8102A; 10.3 mi of Rancho los Charcos,Ell inco. A  It II0! , 10J Ill' S  or .nd>o \ol; hlfC'Cl'. 
K&M 8165A, B. DURANGO Mapimí, K&M 8186A­A &. 1/,I6JA. 8 ,.....~ ..c.o EE ofof ""''''11I1. " '" II IMA 
United States, TE.XAS: Hidalgo Co.: 0.8 mi E of jctn. w/Texaslnht1l S'.'"". TH"" IIldll", Co 01 Ill' £ 0'- ;e.n." T..u' 
FM rd 886 on 83, K C 9247A, B; Starr Co.: 1 mi W of\l rdlS60n USS J. A & 9141.. , 8. S1."Co,: I i d-
joe.n."jctn. w/Texasu,..t""FM rdrd 1.'01430 onon USS 83.83. A & ("91'1/6,1L6 ....K & C 9248B; 11.6 n"
SF.E orf jeln.jct . '4'w/Texas FM US 83, K & 9249A­u.. f\l rdr  2098 on us . A . C 1 ,4 
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Chromosome
number (n) 
12*
24*
12
*".
2
^*".
". 
12
" 
Tab'- 2-t<>~tinuWable 2 • continued
Taxon with location and voucher
I"IOCI;' btrl:ondini IX'
Mexico.:'>Ih>to. TAMAULIPAS. justj ....t of Magiscatzan, K & 9235
Pcctis e andieri DC.
~\t~nll'\~ E  l \1ap.e lU . '" C  9!JJ 
9238B; Magi-A,. B,. C;: 3J mii E  off Mante,IDlt. KA &'" C  1J 1J: 8.9.  mi"" W off c>-
scatzan, K & 9240A (Figure 4), B.lQlU . '" C 1  If"ipt ). II. 
Pectis bonplandiana H.B.K."l'd J npl. dian. II RIC. 
Guatemala,... , .......Ia. SUCHITEPEQUEZ: Puentete Si,...can. 9439A~~("Kll[I'FOUI igua , KK ~J  
(Figurellu.  5);S); 5.4SA kmIf  E£ off jeln. '" ,d 10 CIuclanoa Oll. CA 2, Ajctn. w/r to hi anoa on -2, K
9442A;'# }  11.5 of Siguacan on CA-2, K9448Ad.II S km  E  l Puentet  >,~  00  2. A"U#.A·, 
I"IOCI;" capilli~ (!knill.) llem,l. 
Honduras, CHOLUTECA: j""t 'i or San  Antonionto~i<.> de. Flores,1ocfl. 
Pectis l ipes Be th.) H s .
ll ..... UI [  just S f
9505A (Figure 6), B, pop.; W of Choluteca 9517K JQJ i, ,. . . ,; 8.4  km Yo' ( b tc:o K  JI1 
pop.
"" 
Pectis cylindrica (Fern.) Rydb.te"lo qli , t  tt  )· 
Mexico.:'olhit . COAHUILA:roMRtt ~ 9.4.  mi S  of  Rancho  los"" Charcos,
~UC05. K &  MII 
8161 (Figure 7). SONORA: 28.5 mi W A'lamos,/ pop.. i,  1 '., .'.   ; Yo' off . K  & C  
86631H pop.
Pectis filipes Harv. & Gray var. filipes"I'd l fiN <'S Ibn". . n.  \l  fili n 
México, SONORA. 2lI mii S offllmnosillo.Hermosill , KA &: C MiI7A.'lhito. ' fI\, 8 861 ,
 
B, 3.8 mi of jctn. w/Mexico 15 rd to Alamos,^ &
. C;; J,lI , E l jet . "" \I.ut<> IJ on  I  '0 lamo .. K'" C  
&lJ9A.865 , B;. 11.111.8 mii E off jctn.ja . '"w/Mexico" 15 rd to Alamos,
•• it<:! IS on  ,  1O b..-.. 
K & 8665A, C;; 1.27. mii SE  off '.'0;0.. K'" C 87251JAA <I C .f 6j . Ifg, Navojoa, &
 
(Figure

' ....'ure 8).8). 
Pectis filipes Harv. & Gray var. subnuda Fern.tnft I'iliPft II.", . n.) 'at ,\1 ft1Olb "a . 
"México, (""'"lCHIHUAHUA:\Ill \ 2a IlU N ofof ,""".. C...,u Gta.ndn...ito. 24 mi , Nueva asas randes,
AK & M\f MOllA.8406 , l,.;United.... NaIl". ARIZONA:'" B.. St tes. \."0'\ Cochisec"",,, Co..:
0.5 mi Paradise, K Sí M 8512A; Chiricahua Nati Monu-O.S r S off I..ad"". A '" .If BJIJ ; Ou.oll"" ",.,1 ... 
ment, '"& M 8528A (Figure TEXAS:IfH' P'~IOresidio Co.:., IllS_nt. K If BJ1  lfi,l rc 9).). 18.5
mii S off Marfa,\!a.f . AK <I& M 7742A, B; 1.4 mi N Cíbola CreekIf 1!,... 8. I  , , off i l  m:  
on 67, & M 7749A; Brewster Co.: 15.1 mi N of Casto­on USS 61. K oJ I' 71494. Ilre"'iltr o.. IS I l "of UI... 
lón, K & M 7797A. B, D; 12.5 mi N of Castolón, K & MIOn. A " It 7797A. B. C.C. lJ. 11.S , 'or ...olOn. A &. I' 
7811A.7 /  
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('h'OlnO'OmcC romoso e
numbu 1,,1u ber (n) 
12*" 
12*' 
12*2' 
12*° 
36*" 
12*·
12
" 
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2 • continuedTablel  2 e l'lu Uotd 
runn ",th Iocauon a.... \oltChe.Taxo wi locati and v ucher
Pectis haenkeana (DC.) Sch. Bip.tn o mL.."" ( ,) ow,h DI
México, GUERRERO: Iguala. K&C 9144A, B;.."hir . (.l HUM) 2 rn' S  off I,w. :a. A JI3.2 mi {' /-1"", 
1.4 mi N Sabina Grande. K&C 9115A (Figure 10), B; 22 i:'> off o.b"u OnllCk. A.I C'IIIS  IM"'ll' 0\.11::  
mi.... S  off Iguala,lpqb. K&CA .( C 9111A.7 ; 22:: mi, N" off Zunl~n", dd R'"mpa go el io.
K&CA & C o/IOA.9119 , B;. 4.5 j mi of Iguala México 95-D, K&C, N  011"...1:0 on  hlC'O 9  D. A .I C 
9137A, MORELOS:
_riO' 25.7!S.l mi, N..; off Mortlol-G""rm.. bound1f)J1 . B.. relos-Guer ero dary
on México 95-D, K&C 9140A.On hic'll S . A ... C /lfJ  
Pectis incisifolia I. M. JohnstonM;" ot i..t li  I 111 Mlon 
México. COAHI'H.A: S of Laguna del Rey, K & M 8101A:\Ihir . co,II. "" <; "  1.a, l\lI Ikl . A.( 11  
(Figure 11). E; 8102A; 8105A, B; 8109A, B.h,o.( Ill  B.. D.. £.810114. a/OJ . R. ll/()Q . Il. C.. 
Pectis leavenworthii Standl.ff';" IUH""' "  , l. 
México. MICHOACÁN: 5 E Apatzingan, Stuessy &'1"'''0. \l1("11O"C"~' j mii r off all1np . """O' J 
Hoj"rtl J7U pop.. (fi8u,e 12).Robe ts 3 44 F g r
Pectis1'«1i< longipesIo ~ilJ'f' GrayA.. >' 
Santa Cruz So-Unitedlnit Slatet s.• ARIZONA:U /"'" ,  'UI Co.:.: 2.5.  mi"]I N... of  -
noita, K & M 8566A (Figure 13).n . .I II jf)tJ i,   
Pectis multiflosculosa (DC.) Sch. Bip.f<'" n.,.,....l0", 1)(' !K  H, . 
México. siNALOA: Mazatlán, Keil Roberts 10I60B;'Ihit  "'M . / ,!j . Atil & ,,fo,m IOI IJ . 
Mazatlán, Stuessy & Gardner 3040 (Figure 14).\1 /aILi . "...... ,·.4 ""ht" J{)  pop.. (f'I!UK 1. 
Pectis oerstediana Rydb.ut;" ~ncrdi ... >  
Guatemala, JUTIAPA: 7.7 km jctn. w/rd to QuesadaCO ...,nn."'. JI n~~~ 7.1 \  E  off Jetn." rd,  ~
CA-1, K 9413B (Figure 15).on  1. A. IUIJ I "...." lSI 
PectisOd;" P"~papposa IhI'"Harv. & Gray var. papposa<l nt  u  P"~ 
México. siNALOA: Altata, K&CA. C 678 85A,11. B. 'iO...oIl'S NORA:.\lhit . ~,~, ~ I...,.. '" II. C.. 
72 mi Benjamin Hill Mexico 15, K & 8609A, &;n "" SS ofof !knp. lft ,II onon \lnlCO IS. A. '" C 1609~, 6 
S off 1t~11o. A. C ~J6A. mi NW of Cd.1212 ....mi Hermosillo, K&'" 8616A, B;It 77 ; :,,'" r d 
Obregon, Stuessy G",d1Wf'ardner 3015A,JOI.' , B, C.. United :-fal'"States.rtJO . ,......, & A l· j,... 
ARIZONA: Maricopa Co.: 12 111' '\ off It,",Riggs Rd on I 10. A. C.....,m... \Ianc  .. mi N I-1 , K "& <•
8576B: Pima Co.: 13.6 mi NW Cortaro exit on 1-10.~76B. P1..... o U 6 .... '" ofof C<H1aro Rdd UII on I IG. 
K&C 8579A; Pinal Co.: 2.3 mi NW of jctn. w/StoreyA.  C S 7911. iMI . :U , Xl,\, r JC1n .. tOK\ Rdd 
on 1-10, K&C 8578A. NEW MEXICO: Hidalgo Co.: 2.5 mi SOn I . A. J. ~! II 'f'" -..1'tr  Mlal",  2-S ",.5 
of I 80, K& M 8496A, S (Figure Ciénega Lakeor 1 1010 onon USS . A. '" \18J~II. BI 'JI"t 16);16); ic:ntp I~\· 
turnoff on US 80. K & M 8500A.,.. ,...,ff on l:S SO, A '" \f "0 11 
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Chromosomehro oso e 
nu.nbe, ('I)number (n) 
12
" 
'
2
" 
". 
2.%
". 
12*
Chromosome Studies-Kcili • e
Tablel  2-eo01;nued• continu
Taxon ...ith 'o<'ation and \'Oueherw l c ti vo c
1',<1.. papJlO'a Harv. &: Gray  "a" lr.ndi. Keil
Mexico, CHIHUAHUA: 15,4 mi 1'1N of  Cd Canmrgo. KA"& M
Pectis pos v r. g an s
~Ihie". Il IIIIM'I  . ma .
8252-1A; 20.2 N" Janos. K MIf 84.'9:2 ; 25.6H. mi of1I! 1-f/4; (1, mi of $ & N" 
Jano•. K .. M 84)),4. llnilrd SIal..... ~f" "n'n' o.:.~as, & 33A U te t tes, NEW MEXICO: Doña
Ana  Co,: 2~ mi " of la, Cru~~. K 7654/4. (' (figu", 17):. 	 8 N Las r ces, A' A, C Fi re ;
I mi I' of jeln. I 10 & I 25. A' 16J.5/4. B.. 'OXA' Bre",I,r1	 N ct 1- K 7 5 A TE AS: rewste
Co.: lIig Bond Nall Park. K & If 78/8A'; EI Pa.o Co.:  
llor;7onH riz Cil)'ty eXilx t on 1t 10. K ..& M 165911.7 9A. B; 2.6
B e ti , M 18Á: l s
8  .b mii :-. W or 
exit I-10, 10. K & M\f 7664A;1 ,'j,f ; PresidioC)i i  Co.: 2.7  01'
,	 N f
Tornillo  uil on " mi
Sf.E orf Redford,. K ..& M 7778A.,II 11
P«li, prinll.i Fern.
Mexico, nnWCHIHUAHUA:"I'  miOIl N " to f...:al~n 
ect s g e
h"o. 0.6 I' of jeln.ct w/rdr 10 Escalón
on Mhicoéxic 49., K "& M 8206-2A. B, C; Jiménez,If 1 fJ-1 8. : 29.9 mi S of  m~l\Cj. 
A .t If 8l18A (F;gur, 18). COAlIl",A Jt>.9 mi W  or Pait...
M 7976A, B,S. C. rd 10 San  PedroCilr on  Mhieo 
K &	 M 21 i re AHUIL . 36. f la
K & .It 1 . , D;I) jctn.el ....w/r to éxic
40., K & M 79//IIA. B; mi los88 , II: Charcos,.. 10.3 01; S of Rancho  10. ••
K & M 8I64A. "lRA'<GO mi Nazareno, &...\1.. Sf"., DURAN . 17.5 01; S of l. r . K M
8033B, C; Nazareno, K & 8041A.)3IJ. : 22 mi S of .\a7.a",00. " M O-~/  
Pectis prostrata Cav.1'«* .....".l >'. 
LA LIBERTAD: Santa Tecla, K9400El[/ Salvador,.'~. . l ' '''!. IM' II km E  of n~ 't . ~:9JOO 
pop. GUll.mala.uate , EL PROGRESSO. 43 km W of FI ProgrC)'o., II p"oousso El ess ,
K 9417A; W  of El£1 Progresso, K NI8A9418 (Figure~u . 19).I( NIlA 23 km ,O iSO.
0'GUATEMALA:... H l .... SE Cd. Guatemala, K 9398A. JUTIAPA.
30 km [ of , UII' . 1( . l.""' '" 
d,n Id 10 Jalpalagua on CA 9409A.7.3 km W of jctn.el ....w/ irt r to t -J,I. K  ~ 
 
SANTA ROSA: jctn. w/rd to Culiapa CA-1,
"'''T  ftos... · 3.5.  km NW of  el , " r  10 o  on  . 
9400A; 11 km Puente Culiapa on l, K 9405~ A:;K oo : II  CA-1E of o ( o O  
" Jalpatagua K 9406A.~OfJA2.1.  km E of ,KIn,jct . w/rd '0to '  on CA-1.,
 
ZACAPA: 3.1 Puente ".lmilla on CA-1, A 94:4A.7 "' , km E of 1'1ICnl~ Pal i J. K 2 
 
México,hie . CHIHUAHUA: 4.5 nli N of Galeana,k . K & M 8388.
nmWMtll  m " If // .
COAHUILA.: 47 mi S of MOllC'lo\·,.onclova, K & ~f 7901A. C. MEXICO.
M 1 , H'
mi Zitacuaro, Stuessy <& Gardner 3126A. NAYARIT:20 ; SSE of it e . /lU'H.~ fJ"", /M . ~ ~'l 
Acaponeta, 8959A, SINALOA: 8.7 mi44 mii SE of e l . K & C S1I5 . pop.. ''''''LO  . i  
Rosario, 8948A. VERACRUZ: I  01' Sf. of  Tan- SE  of "",n . K & C . • , CRll mi E
toyuca, K & 9227B. United States, NEW MEXICO: Grant10)o<: . A·" C 11117S, l'ni'e<l I ..... ~ " 'IH'Ct> m 
Co.: 6'/ E Santa Rita, 8472., 'h2 mii F of  ll nl. K & M ~1! pop.. 
Pectis repens Brandeg.1'«1.. f'jlt'M II
Mexico, JALISCO. 6.1 mi Nayarit-Jalisco boundary.\I"'i< . lISC<>. .' nti E  of "a}' ri.-Jali...:  o  
on Mexico 15, C 8993 (Figure' ir  . K & (' ) pop.. o ~ 20).). 
México. MÉXICO: mi N Guerrero-Méxicohie . "rx,co 0.5.  n,; " off o " r · hie  boundaryar  
on Federal Rte 55, K & C 9097 pop. (Figure 21).O  d~ral l' . " Il(}  fN'Ir F;gu~ 1 ). 
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number («) 
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" 
12
" 
12
" 
12*·
36
24*·
12*12· 
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Table 2 • continued
Taxon with location and voucher
Pectis rusbyi.....b)i GreeneCrft_ exu A. Grayr.)P~I;" 1\ 
Mexico. siNALOA: 20.6 mi Sonora-Sinaloa boundary\1hi  ~1'~10~ 0 , S  off onon- i....10.1 ......1IliI~ 
Mexico 15, K & C 8738A, B; 1.8 mi E of San Bias, K&Con  \lhi  IS. A cl "'J,f , . II lII' fs"  1l1a•• " C 
8744A, B, C. SONORA:\&\0... just S  off Mapl.lena, K&CA & C 8594A,Ij .6UU, . ju" agda ,
B,II, C\". D;. 71 minil S  of01 Magdalena,\hpkl\.&. K&CA <I C 8595A;j14: 1717 mi"" S  ofIII 
Hermosillo,11"""",110. AK&CC 86I4B;""/48..28 mi S  off Hermosillo,Ik• ..-il K&C.. , A .I (
8621MlfA.; 6.5.S mii S  off jctn.JCII......w/rd,  to10 Bahiaah,. Kino,~ on  Mexico 15,u r  15. 
K&C 8629A; jctn. w/rd to Bahia Carlos on MexicoA " C .'914. j 1n  nl 10 Iblu. Sann .,1  ..... '10<"0'0 
15, &	 8632A; 0.7 mi of jctn. w/Sonora 19 MexicoIS. K  A C #IS).? . 1 , S  r }t.n... Son,,", '1 on  colllO 
15, K &" 8654 (Figure 14.1 W off Álamos,"b.mll!o.. Stuessy'll'ft$tIS. I( C M1  ( i,II'. 22);); . I mii V. 
&" Gardner", Prn 3022JO]1 pop.;.; 29.3 mi W  of Alamos, Sturm &9  lUI r la o.. tuessy
Gardner4,J'ft', 3024) 1  pop.. United States. \~"'OH Maricopa Co.:I il", ",",". ARIZONA. \Ilric ;. . 
White Mountains, A M70 pop.;.; Yavapai.. Co.: 2.5l!"miItt Tank un'., ,. K 85 " i  
of Beaver Creek Ranger Station, K 8575A A, BB.S  r Iklu, rtt  i s  l lo . I( 6.l7.lA . Sll  
Pectis saturejaoides (Mill.) Sch. Dip.pmi'. ... '''uj.ol .... ,It  5  flI  
r."atcmll.. [J PROGRESSO.Gu te ala, EL r ' ~'o 5.6.  km~m E  off turnofft r ff to10 ElEI 
Rancho on CA-9, K 9423A (Figure 23), B, C;: 0.5.  km  W  offh" O ell . I( 1),01 Ilw < . . 
turnoff to El CA-9, K 9427A, B.curnofflO I Rancho  on  ell , A 1 14, Ii 
Pectis sinaloensis Fern.C'<I '> "; .]O<'",I, .  
México. siNALOA: Altata, K & C 8786G; Mazatlán, K&C
.\lhie<>. ~I"'  h ll. A " ('6 6; I,.lli . I." (
8810A, B, C, D (Figure 24), E./ . Il.  f) i, n . F:.
Pectis stenophylla Gray var. hl..i'lIl. CR)db.) Kril,"«I;" "ftl jll. A. ..) , .. , biar stata (Ry .) e 
 
Mexico.\Ihit . siNALOA:~''',IO, 16.' m' .... El Fuerte, KA. &JI C 6.8 i W off I f-lItn~. 8752A,· ....1· 
B, (Figure 25).Il. C llU~ ~) 
Pectis subsquarrosa (Hook, f.) Bip.1-'«,0. . kqoq.rro.. ll  n Sch.. HlP 
Galapagos Islands: Hood Island, C. H. Racine s.n. (Fig-u ,.t \ 1".IICk· 1l00  IWa .  If ¥IN UI· Ifill'" 
ure 26)."tt 261. 
Pectis swartziana Less.«I" , .. .,riaft 1"'1\ 
Honduras. VALLE: 1.9 km of jctn. w/CA-5 on CA- •11.-. , .. 'Il I' In' S 01 jelO. "'.  ~ 0'1 ell I. 
(Figure 27), pop.K 9510A  ,~ 1 ~  
Pectis uniaristata var. holostema A. GrayPn1..."",'''.,. DC.. '~r IKlIo\lr .  r.) 
El Salvador, LA LIBERTAD: km N QuetzaltepequeU lha r. , .. 11111 ....0 10.110.1 k", 'I off Qur:1r.~<'P"'l'" 
exit on El Salvador I, K 9452A, Honduras. CHOLUTEC*u;, on EI $at,..dor I. A 'U51A. B.B. 1I0ndi>,.... (" I' rr("~ 
of Choluteca, AK 9~/lA9512 IFi,ur.( igure 2S);28); :020 kmk  1\2424 kmk  W 01 Chol"'~ClI.	 W o
Choluteca, K 9515A.l ltCll. A /5..1 
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COfIllnuedTablele 22 • continued
Chromosome
 
number (n) Taxon with location voucher
u  ."  loall  andnd HI''''',,", 
12"12* Pectisur ollniariuatau rist DC.. nr jan~ad~tS, \~) Knlva . jangadensis ( . Moore) eil
México,\lh N. GUERRERO:LfllllU  12 mi Chilpancingo, K & C 91272 i S  off hdpa..... n....  /!1 
JALISCO: mi NW Magdalena airport, K &pop.. Htr-a;> 2.1.  nll '''' off ap""" irport A <I C  
9004A,QO.IA. B; 1.7,1 mi, NW"  off jctn.p w/MéxicoMbli :o 1070 onn Mexico 15.8. _ \luir  J~. 
K 9024 pop. , .. r""11 18 mil SEf off T"1'~ K  &  C 1911-18 71-1Jo. &  C P()!~ p NAYARIT: I epic,
pop.; mi, W of01 Nayarit-Jaliscofll. ooo boundarylldary on Méxicoe ICOPOP. 16.3.  '" De 
I~. 8997A (Figure 29), B. D.15, K &<I C 6 'J1  , "....~ ). It. 1>
al\J:USlifo(ia _ar x papposa".'2* Pectisf"ftth ngustifoli Torr.o. var. angustifoliafU\f lia X P.f". ap""", 
Harv. & Gray var. grandis KeillI O', I: )" ,- r u d" fd 
United States, TEXAS: Big Bendflf  Nati'a l Park,P ,~.I l  ~Ia.~ Brewster Co.:If'''' !ltn>',tft .; 11<1 
KII &.. M" 7797;11 1: Presidio Co.: mi S of Cíbola Creek, K M" .... 0<1'0 ., 10  , " O l.a r..L. II &  If 
ny, II' (hflure 30). lO (h,urf JI~7756 hA Fig ), V Fig e 31).
1211·J2I'.12 II + 12I*; p1'«1;"ect¡s bonplandiana_plandia  H.II B. K. X prostrata Cav.9.  )( P.. rmlr". e 
8Jj'21)I'  Guatemala. SUCHITEPEQUEZ: Puente Siguacan K& C9438A,
B (Figure 32).
8
"
+ 2° I* (;lI t"", . ~" IllH"-Ql U I'u.n'. i.""u  II & (,'NJ/I . 
( iE •• J  
•2*". Pectis filipes Ih,,'. &: Gray  var._If, P. papposa Harv.I'fClh lt Jlf> Harv filipesI ll~ X  1'. 'Pf'D'-ll Ib,,'. 
& var. papposa: Gray "  "  
México, SONORA. Benjamin Hill Mexico.\Ihio . W' ." 72 mi S  of  flf J ,  IJi i on  ,\lo ;';" 
15. K & C8611Db (Figure 33).,~  11r1W rt'JJl
12
* Pectis papposa Harv. & Gray var. papposa sinaloensis". f.l;" >  lI ". " r l 'If, " s  X  P.. si .I foI>" 
Fern. (Pectis salina Brandeg.)r.m ff,i, X  kl "", ndfl ) 
Altata, & (' 11668. DMexico.\Ih;'o siNALOA:SI' l  l . KJo. C 878 B, C,. n (Figurei re 
34), F.) .  
Cll. 99 IIII • Pectis swartziana Less. •at. holostemaca. + ur.. urlrn.  I.n  X P. ....uniaristataM l  DC.. v r. .....o a 
II18 I'!* A. Gray u.
Honduras, CHOLUTECA: 20 k'" '" off Choluteca,'t>oIut«- .. KA 9514B.11li ......... OK.lll'l£ " m W
 
Previously unreported taxon hybrid combination..~ ........ I) n'fpOflai w  or } "  C o illOfl 
\I AIlem. ...hollS 01bbreviati ns of «lImon.collectors' ""names:..... K • UaudD vi Keil;"nl KA .II& M= Keil & Lyle A.A 101· "f,J.t l)k  
CGill; K & c = Keil & Judith M. Canne. Voucher specimens are deposited at';;GI1I:. A " C _ fll . ll n  101 ... \'OUf f, 'r«'IlW'" ", qI wl  l 
e^Orno State University Herbarium (OS).
..ot.t. taff I' "fn'l) Ikmnu"'los~ 
,.;II. 12 II+-2 w:qd ...prmUmn3f1n• small su ernu eraries.
Anaphase I bridge observed some cells.~... I lM'1d,. obwr\a1 inin """'"' ""lb. 
^ome cells contain one or two anaphase 1 bridges associated fragments.h, ocn~ fOn''',n On< 01 t_1> ana......lof I bndl6 andand a>O<XllIlai fral"'"''''  
r• •~ 12' II +- I1 'l1l.I11small ,u",,",""""raf),supernume ry.
 
.ome cells contained two anaphase I bridges associated fragments,
OW Sontt cdb cont~'nN oneone oror t"  ..naphas<' I bridCu andand ",_,aln! r.~,.....nts. 
y^apsis in some cells resulted in formation of 10 I IV..~ '  """"" ""III In liN '  for at,on 0110 IIII + I 1\ 
n ,2 u
~ 6 small supernumeraries which synapsed irregularly; oneff ~.. 12 II + b 5 .:oll )uprrnuIIYn"", ,"hlCh Il""~ lfrqul"'I)': on< pairpair off 
III -sized chromosomes occasionally failed to synapse."Slrf  uso n a"onaJJo. ~,k  10 )n~~ 
    
  
               
                          
 
 
  
                 
             
                  
                
              
                 
                    
                  
                 
                 
                
                 
      
" 
[\'01. 1988 Rhodorahodora [Vol. 79
r J>'_
..
,. l'.. 
'01 1 
V .. 
~~ "'~2 
-
~ 
-,::.. 
~ 
•
-3 
..' 
,p' 
....'\ .14 
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• '\1\""I .., 
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•
".'.:
..... 8
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......
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• 
1 I,J'" .~/~1, I • I '-1 .,.r.~:t~ 10 **#• :'''12"*£ " "12
/~¿V 1111 .~ f~~
^9 ¿fit~  ~r I,: 0'0)" .
' ..
',-
--, . ;$''':15 "'13,-/1'"," _ (. ~ 
I ... ~ J\ ~ 
-;,.. 
~''l<,-:}14 -
.. 
A/t /' 10u ^216 Q4lOaIi ' .=: ~ 
FilUm. I 16 Camera lucida drawings of meiotic chromosomes of Pectis
and h)briob..ybrids. Voucher\our: rr ~cirncl5specimens aR <lI"d ,n T.bk 2 figures are dr sa'" 
gures U1 . a-... w . ....... t!' IllW'i i ."'_ 01 rod_ U'"a
 
..
re cite i a le . Allll il m rc the sani
angustifolia var. tvlXIN,t<>lOll.angustifolia, diakinesis,IlL,-. In2If .. 12 II angusttfoJQk.scale. I., P.. ~Jltfol", '";If = . 2,. P.. 4~1l" 
Utvar. f"l'~""ll.fastigiata, d",LIllCSOs,iakinesi , 2»Jl ..= II. J.3, .P.I' II~Jlifolangustif lia var. tenella, metaphase12 II .. •: '. "..n•. I••:t.~ I. 
2« = II.
...
4, P. berlandieri, metaphase I, In = 12 II. S."5, P.~~bonplandiana, diakine-"ia~"'"It .. 12 II ,. ~'W"'/w ~ lnf<laphaK I. l _ 11 
sis, 2/7 = 6, P. capillipes, metaphase I, 2» • II. 7, P. cylindrica. meta­>IS. 11- 24 II.II. ,1'. ,tqJfl5pn. ...apll K I. If .. 12 II ." nillt ,,,,.. .-.. 
phase I, 2/7 = 8."8, P. flipsßli es 'Ifwar. ßlipes,fl1'P'J, anaphase.~ u< I.""I, n - 12.12. 9,1'. filJrti'~.aK I. 2rr .. 2424 IIII. 9, P.filipe***
SIIM_subnuda, mnaphaeta se I, In ~- II. 10."0, ~,.,_. _taplla... - 11. 2  12 II P. haenkeana, metaph se I,. In2  .. 1^ '2111, incisifolia, anaphase I, n = 12, P. leavenworthii, telophase I, n ­II. P.P. INtii/O"" phase I. " .. 12.12. '2. I' IN,..." .._,"". ulophaK I."" 
13, P. longipes, diakinesis, 2/7 = II. P. multiflosculosa, diakinesis, 2« = 36ll.  ,,~,(1'#'J. ",L. el.1l. n" 12  14,,  ""'/,,/1 Jf l .... ...~inw.. l .. -)6 t1 
I~.15, 1'.P. MWrd_.oerstediana, "",.aph3Sl:metaphase I.I, 1n"2/7 = 1212 IIII. 16, P. papposa var. papposa, me,...eJ'"16.1'. J>QPPOSIl '"ill.~' 
phase I.I, 2Ir« = 12 II.II.~ _ 
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~ 
C' ... / *-*t ~.> 
y~ .... y 
o~ 19 20* *18
17  
· ' 
,) .. I x7 *
• «• "25~23^ 2421 22
.... II • ..t: 
-",,"-..5 +i ::. " .. .. fr--~ ....' ,.. , d'Aï,.. ,::"
"27»'26 - .. po
.~, 
30w 28  " 29  
.. ,~ 
*"•• *•--... .-...
^ « °-, !I v^ »* *»..
..-.....• 
.' I
• ^33 ^*34• V... ",  0 ^¿^ • •I 
lOa31 32 '~ *>"3  
Hgures 17-34. C._r.ame a lucida d, i"C'I ofK meiotic chromosomes ofr Pectis"KI.. 
1:Iou .nd h}brid... var. ~n.,.d". br" 12  II 
h'lI'., 7-  id. raw ngs .... lit dlt_ 
taxa an y i s. 17,P.. . f1GN>OfIIpapposa ' , grandis, diakinesis.. It'IWi.... 2« = II. 18.. P.. 
Pringlei, dll~In<'\fS.iakinesis. In = II. 19, P. prostrata,roW.'. metaphaset1. ta ,.. I,l. In2rt .. 12 II. 20.:!O, P.1"'"",~~ br" 12  .  =
repens metaphase (polar view), In = II. 21, P. repens, diakinesis. In = 12 II."Prm tntI.Iph.,~ I ( I;Ir 'Y.. l, 2n" 24  .  "pm' ..It",n... 2n" 11 
;-2- P. ,..$/>rusbyi,... ....,.pNStmeta hase I,, 2n" 12 IIII. 23,, P "'U~,J". me1.pM~ I.:!II = II.In - . saturejaoides, etaphase I, In 12  
4 2n" 1212 II.II. P mtU-•- PP- '_klm",.sinahensis, d"'~I1"'''s.diakinesis, 2n = 25,~. P. stenophyUa."",-",rt•• var.,-aT. """1Jlbiaristata, eta-
Phase I, 2n = i2 ¡j P. suhsquarrosa. metaphase I, In = II. swartziana,b 'C l. z" .. 1 11 26,,  ""'~ d"ottI rup/LI... r. 2  ~ 36  27.. P.. , ,,:..,_
P II.~1tlM1".diakinesis, 2"2n ..= 24 IIII. .28,, . u"",ml~'11niaristata •••var. 1rtoH,,_.hol stema. doakinnis.iakinesis, 2n:2n"= 12I~ II 
• P uniaristata /II1'¢'I<krni1. meu.pha,.. I,I, u. JO. P. angustifolia
var. angustifolia X />. papposa var. grandis, anaphase I, « = double inversion
. -
--"'"," ......var. jangadensis, ta se In = 12 II.II 30. ,II'f.(r.IJ'( I.. 
~••. 11..."..,,,(,,1;,, )( P f'Uf'f"OJQ Ut f{ tI",h.. ....r <t . " .. 12. Otl\r1  I ,,,",,,,,
ndge plus fragments. 31, angustifolia var. angustifolia XP. papposa var.ridl'l' pi.., f'.,mo:"l'. JI. P.P. "'~ut"r<JbD '-ar. 11"'1:"'''('''''' ><P. f'Urf'O'" ' •• ~'IItrJ,grandis,.. Irlrl.pha"..meta se l.I, 2»u. ~= 11 + 6 .u~mumr'If"'''' 32, P. bonplandianaII IIII + 2 II .,. s pernumeraries. n.  """pID",1Mu-
; Prostrata, metaphase I, 3« = +I :!O20 II (lnrkllCll. JJ.33, PP. filipes[iIi,.,• •var.-at. filipes{.lim ><XPP 1""'''",". "'".rh.", I. 3" '" II8 IIII (triploid).
•Papposa var. papposa. metaphase 2n = 12 II + supernumeraries. X'/'dp <,,,, .ar. """""... _Iapha", I,I, 2to 1211'" 22 lu""mu .nnt'". 34.34. P.P. )( 
"/'''''.wina mrlarha,.et p se I., 2to« ..= 12 11II.
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possible translocationtranslocation multivalentlti le t formationsfor ations wereere foundfound inin aSIble a 
fewf individuals. butt C\'cn ini  theset ese individuals. nOI nearlynearly alla l cellsce ls 
exhibitedited thet e irregularities.irre l rities. Basedas  uponupon thethe frequency
i i i ls, eve individuals, ot
lowlo  frequenc)' off 
microsporocytes}'tcs containingt ining anaphasease II bridgn. itit would()(.L1dridges, appearappear 
thatt t thet  in\'crted segmentstsve t arerc relati\'c:ly smalls ll andd arererel vely notnot an  
effective isolatingl ti  mechanism. Muhi\'alents at;n e\~nd ttth'c nw::ha is . ltiv l ts occurr an  even
lower1ov..  frequencyfr cTlq thant  bridgesri es and  likewiseli e ise do  notnot appeara ear toto bebe 
effectivei  barrierrrk  to10 hybrid}'bri  fertility.cn t}. SOffit: hybridsrids possessedan  ome o ~ 
one  to10 sixfrom :"l smallll supernumeraryr rary chromosomesr so es whichic  pairpair 
irregularly. These  extra. chromosomess were nott limitedli ite  hy­Ularl . n: toto y· 
brids,. however,c\'c . ;t$ theyt  occasionallyi ll  appearedr  inias non-hybrid- ybrid 
well.plantsts as r
striking Pectothrix PectisPerhapss the mostt i i  hybridi  ini sect.t. eclothrix isi  telis X  
salina, a fertilel hybrid  betweent  P.. papposao JQ var.\"ar. papposaPPOSQ and  P..Jol .
diverse pall:nls. well­sinaloensis,; QfO("Rsi . morphologicallyl  two  very"  i"eu  re ts. A  ..... ll· 
developed where  theset se twot"'  taxal  gror wll"  hybrid  swarm  has formed
togetherl al Altala. Sinaloa.t t , sterilityNo  evidence  of  chromosomall n f)
barriers has been  found in any  membersrs of  this  population.ti . The  
two  parenls in thist population  are  closely re-probablyl  nott very  l)' r
lated., but  apparently  have retained ancestral ho­lIncestr l chromosomall -
mology. The hybrid population  has  apparentlytl  been in existence  
for at least 70 yea~.rs.
evolutionary threeA distinctly different \o!  line isi represented  by  t rt  
Pectis elongaia complex:species of  the  taxonomically  difficult Ni  l olQ l ; 
berlandieri, P.. oe-rsledionorst dia a and  P. uniaristaia. Pectisni  oerstedi-Mme,I;·P. d l/diui i i otQ. 
ana, taxon.a Central American , might  better  be  treated  as  a..
variety\.... ) o{f P.. elongata, a South which itl0tlKu/D l  American  species  with  ", e  II 
often varieties uniQrislotD are  re-r -has lc  been confused.. Two  \' i tlC  of  P.. iari tata
ported  here. One, var. holostema (P. dichotoma Klatt), pre-. "  l Sl lllQ , ,h lfOfOllla ll . is a
dominantly Central American taxon.  Thee: other  variety\' O t  is one
those taxa with an amphitropical distribution. \11thof I unusual lIl , wit
west-central Mexico In Southern  Brazil-ru . A llpopulations in "'est~mral \le i  and i
the counts are from the .\lexican range o{ theM f taxoo. Recognitionn rull ll
off thet  conspecificity Brazilianr ,ili  populalJOfIifi it)' off thet  Mexicani  and lation
followingsystems has necessitated the ( new combination:  
Peeliscti unianstal.i ri t ta DC.. 99. 1836.. var. jangadensis (SProdr.r r. 5::  \· r. j siS I  
Moore) Keitil, comb.. nov.. (Figurei  35).. BASIONYM: Pectis janga­... 'W\l· ni  ja1lf,~ 
o\1oore. Trans.r . Bot. 4: 1895deruisnsi S.. Mo , Linn.i . Soc.. London R l. ~  389.. '
Tv,,!:YPE.- Rralil. \tATOB zil. MAT GROSSO, Jangada, 1891, Moorenear . Sep  . S.. ,\/()Ofl 
256 (Holotype: BM, isotypes, B.8. photot  LS'. K~. ,V').1  l t) c: 8\1. nott seen;; c~. U !, !, NY!).
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- - ..... 
.......
, 
Braz,lian
adpne- e^ Mexican collections of Pec/is uniaristata van jang­' and
 
"'
Malme 31
'0 (GH) and Feddema 2190 (MICH).
 
also yetT}"picalypic Pectistrl  uniaristata,lI1/ioriJ/olo  .s a Mexican\1c~ can taxon,l . hass nott )CI
*en studied cytologically.~  Studic c)tological1v. 
tio table polypIoids nave, Stablc polyploids ha~e arisenarise  ini  al leaSI lhree differentiffere t e\'olu-. at least t ree ev l ­
ry uneslines ini Pectis.eti . Sectioni  LorentealIOnary r / o A.. Gray,ra , perhapserhaps thet e 
most tnePnrnit
'
veprimiti\e of lhe genus. containst ins bothoth diploidsi l ids andd pol}"-Plodrn~t °f s, p ly­
ploids_ Three spec.:ies fromfr  thet e stttion. P.. haml..l'tIna, P.P. leall'n-w rth- Tee s ies secti , enkeana, leaven­
"'of/h" ao p P. saturejaoides, arere known.... " diploids,If allid - or r jD i J. onlyonly asas Iploids. andand 
oncPl'squama nas . p, '. • OllSquan1a. has ~n reporled onlyly al thethe tetraplOId level.Pecti > been reported t tet oid level,
::'" reptns, also aa member off secl, Lo,entt'O. apparentlyapparently hashas 
1P and
 
both H'T*7" a'S° member sect. Lor tea,
h diploid and tetraploid FurtherFurther studystudy ofof addilional 
frPU!ahO0r th 0nsns will bebe necessarynecessary forfor anan the
Popul tetraP'°'d races.races. additional
w
^ understandingunderstanding ofof lhe basisbasis 
t0Orr theS(' differentifferent races.races. Thehe two levelslc\'cls mayay eventuallyeventua ly PTO\'CIwO prove
a wid reSent cryPtical,~o y species. Ptrlis mll"if1o~uIOJQ.r~preS('nl Cl)'plically differingdiffering spec-its. Pectis ultiflosculosa,
a(
*°each Perennial occursoccurs PacificPacific <:>cc:an~lde:spread !'<'rennl31 speciesspecies whichwhich onon Ocean
rom to Peru, is of the two knownhe:s from Sinaloainaloa 10 Peru. is oneone oflhe tv.o l llinhexaploidshexaploids 
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ini  thethe genus.e s. Thisis species, inin itsits long-ereeplO&l c ingunusualunusual ies. uniqueunique 
habit. rna)' be  a  memberr off sect.t. l..or('lIIt'u.it, m y Lorentea.
Seclion the~('/is isi  rtpresented att botht  t : diploidi l id and  thet e tetra-
levels.k\"c:ls. Thee discoveryi cr)' lhal Pectis1'('('1'$ prostratar trolD isis aa diploidi l id 
ti Pect s re t tetra­
ploidl i  t t
 
whereas very P.P. cylindrica isis tetraploidtetraploid addsa ds con-n-.... cr( s thet \1"1')' similaril r {-.rUne/rl('o a  
weight....~ 8 to that two' .... 0 treatedsiderablel  10 thet  argumentr t [h l thet  shouldl  bebe trul  
(Keil, Pectis bonplandiana P.as  distinctt species  cil. 1975A).). Ulis ar/plane/iaM andd  
swartziana, two closel)' and  very SImilar speciescies (Keil,nlSMQrt:/on , I\loO l ly relatedl te  \1"1') similar
1974),1 ). are bothOt tetraploids.t <. Further study may that thesen r tud) rna)' indicateicate l al thot 
two(\000 taxaa~  conspecific.are  actuallyl  rlC. 
Two",  triploids,ln s. thet  result of  diploid-tetraploidI -t tr l i  hybrids,botht  miU11 ri !. 
represent the  first reportsrts of  thist i  polyploidl) pl i  Ic\(1level ini  PU-IU.ectis. InI  
both  hybrids,) n . bonplandiana prostrata swartzianaP. Oll lQIIl!i  X  P.. mu o o and  P.. u"QrI:i tl 
X P.. uniaristata,IlI/ u i.flOI . partial pairin!'l occurred. indicatingi ti  al leastl tt somex i g ,
 
homology  or  homoeology of  the  parent chromosome  comple-omp~
ll:  
however, thatments. The evidence  is insufficient,  \\ , to  indicatet  ( t thet  
diploids involved in these are  involved\  in thet~ \"oh hybrids directlyl  ill
ancestry of the  respectivei  telraploids.t As was above,indicatedt  \'
parts Pectis has notevolution in some n  of  ur ~ Ol been  accompaniedi  by  
chromosomeschromosomal isolation,, and the rom~  of  quitet  different
pairing. The uniaristataspecies may be capable of  full , c ability of  P. i l lO 
var. holostema to hybridize  with a member of  sect.' l. PectisC/i sug-'\  JIOJoslt
that there  be fairly' close relationshipi i  bety,een lhegests I may a w t
p tJo,,~ola complu and  sect.  PeC/is.
The only species known..... Ameri-
P. el ngat plex cti
cytologically from the  Southt  n
region is Pectisn subsquarrosa,lIh o rnMJ a thecan hexaploid endemici  of  (
level that speciesGalapagosl  Islands.l . The  hexaploidl i  l \' l suggestst  I t thist i  pee~ 
has had a complex e\OIUlional')' hislol').volut ry t ry Current research (Ken-l use tll 
suggests that pattern adaptive radiation sub­unpubl.)l.) su t i a ll r  off lh'  r i li  and  -
have part the evolution osequent migration may \  played a r in I  \'0Iull01'1 f 
P. subsquarrosa tenuifolia Bip-, alsoboth , roMJ and P. Ittlll ( o (DC.)  Sch. .. kO
endemic to the these(lt- i  10 I I: Galapagosl  Islands.I l . Furthert  samplesl  of ItldC 
additional provide informationspeciess i s fromfr  ili l islandsisl s may r \K1  morer  mf r auall 
the evolution these Both Islandsregarding l n'olUl of I eSo  species. l Galapagos l land~ 
South section ospeciesi  are members of an unnamed l  Americani  li  01 
Pectis.UliS
Diploid counlst are reported here for the firstn timeI twol for 1,,0
perennial species of uncerlain affinilles.t ti Pectis longipes appeal~rli  l f(iP' pearS
10to bebe most closelyclosely Il:lated 10 secl. Pectothrix~t relate to sect. l'rlUlhri:r butbut alsoalso posstSst">possesses
PeC lsect. Lorentea. trllJfeatures in common with some members of l ""/I'o
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capillipes (P. creCfae ct Fern.) mOSI closely related toillil"'S I'. fer appears  to  be ost
elongata complex, peren­members of thet  P.. l ll l  l . perhaps throught  thet  -
niall P. diffllSa Hook. & Arn.
Thirty-four in Pectis cytologically, somc
p. fus
taxa el are now known il I . e
many populations, far,from il  . some from only one.. Thus  . only one 
base number, x = 12, ha, been reponed for the genus. This situa-
tion is in strong contrast to that found in the other  large genera
s rt ­
of the Tageteae, which are all muhibasic: D.1"Ssodia. x:: 7.8.(12·!).lt yssodi , = , , ? ,
13 (Johnston & Turner. 1962: Strother. 1969): POfUphdhllll. x =, ; , ; orophyllum,
IL 12. 15 (Johnson. 1969): i1nd Tageles. x = 11.12 (Strother.. 1969).
Ini variability these
11, , , ; a t ,
light of the il of the chromosome numbers of  c
related genera, it is surprising that such a widespread and diven.e
gellusn as Pectisel has remained monobasic. Certainly notOt alll of  
rs
,
Peois examinl'd cytologically,the taxa of ct have been e }lOl i . and the  
po,sibility still existsssi i that additional base numbers may yet\c r, be
discovered. The probability an is how·iSCOver event lessened, ­h of such .
ever, by the the has no"' been. broad spectrum of c genus which w
sampled.l . 
The largest gaps in the present knowledge of the cytology of  
Pectis West range of thee lie in the l Indian and South American
value mem­genus. Of particular ' will be counts from additional -
bers Pectis, thefl; of sect. e . particularly from c Caribbean region.
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